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(57)Abstract: 

PROBLEM TO BE SOLVED: To enabling aligning with 
high precision by means of simple mechanism and to 
attain high speed conversion and high definision 
conversion by detecting the deviation of an image 
formed in a scanned surface and adjusting the deviation 
of the image through the use of a deviation adjusting 
means based on the detecting signal. 
SOLUTION: A second laser lens barrel 2 is provided with 
two laser light emitting parts (light emitting points) 12b 
and 12c arranged in a main scanning direction (scanning 
line direction) by inclination and a collimator lens for 
converting two laser beams emitted from the laser light 
emitting parts 12b and 12c into parallel beams and 
constituted so as to enable inclinating in a sub-scanning 

direction by the deviation adjusting means 10. The deviation detecting means 9 is provided 
with an image forming lens 9a and a line sensor (CCD) 9b so as to detect the deviation in the 
main scanning direction of the image (scanning line) which is formed in a photosensitive drum 
surface 8 and the deviation, etc., in the sub-scanning direction. Then, the deviation of the 
image in the sub-scanning direction is corrected by controlling the inclination of the second 
laser lens barrel 2 in the sub-scanning direction by the deviation adjusting means 10 through 
the use of a signal from the deviation detecting means 9. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out the light guide of two or more laser light (flux of 
light) which carried out outgoing radiation from two or more laser lens-barrels which have two or more 
laser light-emitting parts especially on a scan layer-ed about multi-beam optical equipment. When light 
scanning of this scan-layer-ed top is carried out to coincidence with these two or more laser light and an 
image is formed, Register doubling (alignment) enabled it to perform the image (location of the 
irradiating point of laser light) formed on this scan layer-ed with high precision by the simple device, for 
example, it is related with the suitable multi-beam optical equipment for the copying machine of an 
electrophotography method etc. 
[0002] 

[Description of the Prior Art] In recent years, along with the spread of OA equipment, such as a personal 
computer, the commercial scene of the digital copier which can treat electronic intelligence is spreading. 
Although the low medium-speed machine field in which this digital copier can output the copy image of 
20 to about 30 sheets in [ current ] 1 minute is the core of a commercial scene, improvement in the speed 
of an output image is called for further from now on. 

[0003] Although the increment in the laser number of scanning lines per unit time amount is 
indispensable in order to realize improvement in the speed of a digital copier generally, how to increase 
the rotational frequency of the motor which drives an optical deflector (for example, polygon mirror), 
for example as the approach, the approach of increasing the number of the laser light sources, etc. can be 
considered. 

[0004] However, by the former approach, there is a trouble that the temperature up of the drive coil in 

this motor will exceed allowable temperature, by the increment in the drive current accompanying the 
increment in the rotational frequency of a motor. Moreover, there are drive frequency of the laser light 
source and a trouble that it becomes very high and cannot follow. 

[0005] Two kinds can be considered to the latter approach. For example, they are the approach of 
increasing the point on a laser chip emitting light, and the approach of increasing the number of laser 
lens-barrels. Although the approach of increasing the point on a laser chip emitting light is advantageous 
to the alignment of the irradiating point of the laser light on the photoconductor drum side as a scan 
layer-ed, when troubles, such as a trouble of generation of heat of a laser chip and astigmatism of the 
collimator lens arranged near the laser chip, are taken into consideration, a limit establishes two points 
emitting light. 

[0006] The multi-beam optical equipment shown, for example in drawing 2 as an approach of increasing 
the number of laser lens-barrels on the other hand is well-known. In order to attain further improvement 
in the speed in this drawing, the laser lens-barrel which juxtaposed two points emitting light in the 
direction of vertical scanning is juxtaposed in the two directions of vertical scanning, and the light 
source unit is constituted. 

[0007] In this drawing, 101,102 is a laser lens-barrel respectively, builds in twin laser and a collimator 
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lens and is juxtaposing them respectively in the direction of vertical scanning. 103,104 is a cylindrical 
lens respectively and is allotted corresponding to the laser lens-barrel 101,102. 105 is an optical 
deflector, for example, consists of the polygon mirror (rotating polygon). 100 is a scan lens system 
(ftheta lens system) as an image formation means, and consists of the cylindrical lens 106 and the two- 
step toric lens 130. 

[0008] 109,1 10 is parallel monotonous glass respectively, and it has allotted corresponding to the laser 
lens-barrel 101,102, and especially parallel monotonous glass 109 is constituted so that the inclination 
can adjust in the direction of vertical scanning. 1 15 is a lever, holds parallel monotonous glass 109 and 
is pressed by screw 1 17a of a step motor 117 with the spring 1 16. 

[0009] It has allotted corresponding to the laser lens-barrel 101,102, 1 1 1,1 12 is a clinch mirror 
(reflective mirror) respectively, especially, the clinch mirror 1 1 1 is constituted so that advance and 
retreat may be attained to the direction of an optical axis, and it is constituted so that the inclination can 
be adjusted to two scanning directions, a main scanning direction and the direction of vertical scanning. 
1 18,1 19,120 is a step motor respectively, and is moving forward and retreating the screws 1 18a, 1 19a, 
and 120a which correspond respectively to the direction of an optical axis. 121,122 is a spring 
respectively and is pressing the clinch mirror 1 11 on the screws 1 18a, 1 19a, and 120a of a step motor 
118,119,120. 

[0010] 1 13 is a photoconductor drum as a record medium, and 1 14a, 1 14b, and 1 14c are gap detection 
means respectively, and it has the image formation lens and the line sensor (CCD) respectively, gap 
(location gap of the irradiating point of laser light) of the image formed on the scan layer-ed etc. is 
detected, and it is arranged respectively at three places, this side of this photoconductor drum 1 13, a 
center, and the back. 

[001 1] Incidence of two or more laser light which carried out outgoing radiation from each laser lens- 
barrel 101,102 in this drawing is respectively carried out to the cylindrical lens 103,104 allotted 
corresponding to this laser lens-barrel 101,102. It injects in the condition as it is in a horizontal-scanning 
cross section among two or more laser light which carried out incidence to the cylindrical lens 103,104. 
Moreover, it converges into a vertical-scanning cross section, and image formation is mostly carried out 
to the deviation side of an optical deflector 105 as a line image. 

[0012] And by a light guide's being carried out by return to the plane parallel plate 109,1 10 
corresponding to each laser lens-barrel 101,102 by the scan lens system 100 through a mirror 1 1 1,1 12 to 
each different field on the 1 13rd page of a photoconductor drum (location), and rotating this optical 
deflector 105 in the direction of arrow-head B, two or more laser light by which deviation reflection was 
carried out in respect of the deviation of an optical deflector 105 carries out light scanning of the field 
where it differs on the 105th page of this photoconductor drum to a main scanning direction at 
coincidence, and is recording image information. 
[0013] 

[Problem(s) to be Solved by the Invention] However, when an image is formed on a photoconductor 
drum side using such multi-beam optical equipment, troubles, such as alignment (gap of an image) of 
the irradiating point of laser light, arise. It is because a laser lens-barrel, a cylindrical lens, a scan lens 
system, a clinch mirror, etc. in optical system cause a minute location change with the inclination of the 
installation side of equipment and it causes location change and property change from works also by the 
temperature rise in a lifting and the equipment behind powering on even if also with the equipment 
(machine) which adjustment of each element completed at the time of shipment. 
[0014] Consequently, the various location gaps (gap of an image) shown in drawing 3 (A) - (F) usually 
occur. For gap of a main scanning direction and this drawing (C), gap of an inclination and this drawing 
(D) are [ this drawing (A) / gap of the direction of vertical scanning, and this drawing (B) / gap of a 
piece scale factor and this drawing (F) of gap of a scale factor and this drawing (E) ] gaps of curvature 
etc. 

[0015] It considered detecting gap of an image using two or more gap detection means, and amending 

by the following approaches, as conventionally shown in drawin g 2 to these gaps. 

[0016] To gap of the direction of vertical scanning in this drawing (A), it amends by leaning the clinch 
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mirror 1 1 1 in the direction of vertical scanning by the drive of each step motor 1 19,120 first. To gap of 
the main scanning direction in this drawing (B), it amends by shifting electric write-in timing. To gap of 
the inclination in this drawing (C), a step motor 1 18 is driven and it amends by moving forward and 
retreating one side of a mirror 1 1 1 by return. Each step motor 1 1 8,1 19,120 is driven to gap of the scale 
factor in this drawing (D), and the mirror 111 whole is carried out after the optical -axis kickback by 
return, and it amends by changing the optical path length. It amends by making a step motor 1 1 8 drive to 
gap of the piece scale factor in this drawing (E), and making one side of a mirror 1 1 1 get mixed up in 
the direction of an optical axis by return. It amends by making a step motor 117 drive to gap of the 
curvature in this drawing (F), and leaning parallel monotonous glass 109 in the direction of vertical 
scanning. 

[00 1 7] However, such various amendment approaches had too many control sections by the servo, and 
had the trouble that big difficulty followed on implementation - the laser radiation location precision 
required of a high-speed digital copier is as severe as 10-micrometer order ~ to the laser radiation 
location precision of the color digital copier which was performing causing complication of a device and 
adjustment of the above conventionally having been 50 micrometers - 100 micrometers. 
[001 8] This invention changes mutually into an parallel condition two or more laser light from the 1st 
and 2nd laser lens-barrel which minded the polarization composition means in order to solve the above- 
mentioned trouble, and they carries out a light guide to an optical deflector. The light guide of two or 
more laser light by which deviation reflection was carried out by this optical deflector is respectively 
carried out to the field to which it changes on a scan layer-ed with scan lens systems. When light 
scanning of this scan-layer-ed top is carried out to coincidence with these two or more laser light and an 
image is formed, By establishing a gap detection means to detect gap of the image formed on this scan 
layer-ed near [ a scan layer-ed ] this, shifting based on the signal from this gap detection means, and 
adjusting gap of this image with an adjustment means While being able to perform register doubling 
with high precision by the simple device, it aims at offer of the multi-laser beam study equipment which 
can attain improvement in the speed and highly minute-ization. 
[0019] 

[Means for Solving the Problem] The multi-laser beam study equipment of this invention is (1). Two or 
more laser light which carried out outgoing radiation of two or more laser light-emitting parts from the 
1 st laser lens-barrel arranged in the direction of vertical scanning. The inside of two or more laser light 
which carried out outgoing radiation from the 2nd laser lens-barrel which has leaned and arranged two 
or more laser light-emittiiig parts with the include angle in a main scanning direction, Make two or more 
laser light which carried out outgoing radiation from one laser lens-barrel penetrate, and a polarization 
composition means to reflect two or more laser light which carried out outgoing radiatipn from the laser 
lens-barrel of another side is minded. The each light guide of two or more laser light from the 1st and 
2nd laser lens-barrel is carried out to the location where it changes on a scan layer-ed with scan lens 
systems, mutually, in the parallel condition, the light guide was carried out to the optical deflector, and 
deviation reflection was carried out in respect of the deviation of this optical deflector - this - When 
light scanning of this scan-layer-ed top is carried out to coincidence with these two or more laser light 
and an image is formed, A gap detection means to detect gap of the image formed on this scan layer-ed 
near [ a scan layer-ed ] this is established, and it is characterized by having shifted and adjusting gap of 
this image with an adjustment means based on the signal from this gap detection means. 
[0020] Especially (1-1) Said gap adjustment means constitutes said 1st laser lens-barrel or/and the 2nd 
laser lens-barrel so that an inclination may become possible in the direction of vertical scanning, (1-2) 
Said gap adjustment means by having a piezoelectric device and controlling telescopic motion of this 
piezoelectric device Said 1 st laser lens-barrel or/and the 2nd laser lens-barrel are constituted so that an 
inclination may become possible in the direction of vertical scanning, (1-3) It is characterized by having 
set up the location of two or more laser light-emitting parts of the said 1st and 2nd laser lens-barrel so 
that the physical relationship of the spot of two or more laser light formed on said scan layer-ed may 
serve as regular intervals in the direction of vertical scanning etc. 
[0021] 
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[Embodiment of the Invention] Drawing 1 is the important section schematic diagram of the operation 

gestalt 1 of this invention. 

[0022] two laser light-emitting parts (point emitting light) 1 la and 1 Id which 1 is the 1st laser lens- 
barrel in this drawing, and were allotted in the direction of vertical scanning (it is perpendicularly to the 
scanning line) - this - it has the collimator lens which changes into parallel light two laser light (flux of 
light) by which outgoing radiation was carried out from two laser light-emitting parts 1 la and 1 Id, 

respectively. 

[0023] Two laser light-emitting parts 12b and 12c leaned and allotted with the include angle as for 
which 2 is the 2nd laser lens-barrel, and which is in a main scanning direction (the direction of the 
scanning line) (point emitting light), this — it has the collimator lens which changes into parallel light 
two laser light by which outgoing radiation was carried out from two laser light-emitting parts 12b and 
12c, and it is constituted so that an inclination may become possible in the direction of vertical scanning 
with a gap adjustment means 10 to mention later. In addition, according to the resolution of the 
equipment, as for two or more laser light-emitting parts (1 la, 1 Id, 12b, 12c) which constitute the 1st and 
2nd laser lens-barrel 1 and 2, the location (inclination) adjustment is made beforehand. 
[0024] 2a is a shaft and has fitted in with the V character slot established in laser lens-barrel base 2b. 
This shaft 2a becomes the supporting point when resisting spring 2d and rotating the 2nd laser lens- 
barrel 2 in the direction of arrow-head A by telescopic motion of piezoelectric-device (actuator) 2c. By 
controlling telescopic motion of piezoelectric-device 2c by this operation gestalt based on the signal 
from a gap detection means to mention later, gap of the direction of vertical scanning of the image 
(scanning line) which controlled the inclination of the direction of vertical scanning of the 2nd laser 
lens-barrel 2, and was formed on the scan layer-ed is adjusted. 

[0025] In addition, each element, such as shaft 2a, laser lens-barrel base 2b, and piezoelectric-device 2c 
and spring 2d, shifts, and constitutes an element of the adjustment means 10. Moreover, although it 
shifted and the adjustment means 10 is formed in the 2nd laser lens-barrel 2 with this operation gestalt, it 
cannot be overemphasized that you may prepare the 1st laser lens-barrel 1 or both sides, of course. 
[0026] 3 is a polarizing prism as a polarization composition means, for example, two prism is pasted up 
with adhesives, to incoming beams, the plane of incidence and the outgoing radiation side of the flux of 
light are perpendicular, and an outgoing beam has them on the same straight line as incoming beams. If 
incidence of the laser light is carried out to this polarizing prism, the oscillating direction will pass P 
polarization of a horizontal component (electric-field component which vibrates within plane of 
incidence) without attenuation of a plane of composition to space, and S polarization of a perpendicular 
direction component (P polarization and rectangular cross) will be reflected to space in a plane of 
composition. With this operation gestalt, the laser light which carried out outgoing radiation from the 1st 
laser lens-barrel 1 using the polarizing prism which has such an optical operation is made to penetrate 
100%, and the laser light which carried out outgoing radiation from the 2nd laser lens-barrel the 2nd and 
the polarization shaft of laser light cross at right angles is reflected 100%. in addition - although it 
constituted from this operation gestalt so that the laser light from the 1st laser lens-barrel 1 might be 
made to penetrate ~ reverse - this - the laser light fi"om the 1st laser lens-barrel 1 is reflected, and you 
may constitute so that the laser light firom the 2nd laser lens-barrel 2 may be made to penetrate. 
[0027] 4 is an optical deflector, for example, consists of the polygon mirror (rotating polygon), and is 
rotating with constant speed in the direction of drawing Nakaya mark B by the driving means 15 of a 
polygon motor etc. 

[0028] 20 is a scan lens system (ftheta lens system) which has ftheta property, and it consisted of two 
lenses of a spherical lens 5 and a toric lens 6, and the field (location) to which it differs on the 
photoconductor drum side as a scan layer-ed which mentions later two or more laser light based on the 
image information by which deviation reflection was carried out in respect of the deviation of an optical 
deflector 4 was made it to carry out image formation respectively, and it has amended the failure by the 
field of the deviation side of this optical deflector 4. 

[0029] 7 is reflecting in the scan-layer 8-ed side two or more laser light which is clinch mirrors and 
passed the scan lens system 20. 8 is a photoconductor drum side as a scan layer-ed. With this operation 
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gestalt, as it mentioned above so that spots [ of four laser light formed on a photoconductor drum side / 
8a, 8b 8c, and 8d ] physical relationship might serve as regular intervals (the shape of about 10 
characters) in the direction of vertical scanning, the location of two or more laser light-emitting parts 
(1 la, lid, 12b, 12c) of the 1st and 2nd laser lens-barrel 1 and 2 is set up beforehand. 
[0030] 9 shifts, and it is a detection means, and it has image formation lens 9a and line sensor (CCD) 9b, 
and it is detecting gap of the main scanning direction of an image (scanning line), gap of the direction of 
vertical scanning, etc. which were formed on the photoconductor drum side 8. With this operation 
gestalt, it has amended like **** by shifting gap of the image of the direction of vertical scanning using 
the signal from this gap detection means 9, and controlling the inclination of the direction of vertical 
scanning of the 2nd laser lens-barrel 2 with the adjustment means 10. 

[003 1 ] Next, the description of the configuration of this operation gestalt is explained as compared with 
the conventional example of drawin g 2 mentioned above. It is characterized by decreasing sharply the 
adjustment part of the location of the irradiating point of laser light compared with the conventional 
example in this operation gestalt. 

[0032] That is, with this operation gestalt, gap of the inclination shown in said drawin g 3 (C), gap of the 
scale factor shown in drawin g 3 (D), gap of the piece scale factor shown in drawin g 3 (E), gap of the 
curvature shown in drawing 3 (F), etc. note originating in having two independent optical paths. For 
example, gap of the inclination shown in drawing 3 (C) is based on gap of the near side of two clinch 
mirrors 1 1 1,1 12 of drawin g 2 and the location by the side of the back. Moreover, gap of the scale factor 
shown in drawin g 3 (D) is based on the difference of the optical path length of two optical paths. 
Moreover, gap of the piece scale factor shown in drawing 3 (E) is based on the difference of the optical 
path length the near . side of two optical paths, and by the side of the back. Moreover, gap of the 
curvature shown in drawin g 3 (F) is based on the difference of the relative height of two cylindrical 
lenses 103,104 and two toric lenses 107,108. 

[0033] So, in this operation gestalt, incidence of two or more laser light which carried out outgoing 
radiation is mutually carried out [ like **** ] to an optical deflector 4 through a polarizing prism 3 in the 
parallel condition (each laser light is vertical incidence in a vertical-scanning cross section to the 
deviation side of an optical deflector 4) from two laser lens-barrels 1 and 2. The configuration to which 
the field to which it changes on the photoconductor drum side 8 with scan lens systems 20 is made to 
carry out image formation of two or more laser light by which deviation reflection was carried out by 
this optical deflector 4 respectively is taken. Location gap of the irradiating point of laser light which 
this showed to drawing 3 (C) - drawing 3 (F) is lost theoretically, and gap of the direction of vertical 
scanning of drawing 3 (A) and the main scarming direction of drawin g 3 (B) shifting it only become 
remaining. Among these, since gap of the main scanning direction of drawin g 3 (B) can be electrically 
amended to 10-micrometer gap, it becomes only gap of the direction of vertical scanning of drawing 3 
(A) to perform mechanical amendment. 

[0034] Then, by shifting and controlling telescopic motion of piezoelectric-device 2c by this operation 
gestalt based on the signal (gap information) from the detection means 9, gap of the direction of vertical 
scanning of the image (scanning line) which controlled the inclination of the direction of vertical 
scanning of the 2nd laser lens-barrel 2, and was formed on the scan layer 8-ed is adjusted. 
[0035] Although the approach using a half mirror as a synthetic approach for letting two or more laser 
light which carried out outgoing radiation from two laser lens-barrels 1 and 2 pass to one optical system 
is also considered, for example, since the quantity of light reduces this half mirror by half, it is not 
desirable. 

[0036] So, with this operation gestalt, using a polarizing prism as an approach of compounding without 
reducing the quantity of light, like the above-mentioned, one laser light was made to penetrate 100%, 
and the configuration in which the laser light of another side where the polarization direction intersects 
perpendicularly is reflected 100% is taken. 

[0037] Since the laser light used with this operation gestah is 2 beam laser light, two laser light-emitting 
parts 12b and 12c of the 2nd laser lens-barrel 2 have been leaned and allotted with the include angle 
which is horizontally (main scanning direction) like the above-mentioned. Moreover, two laser light- 
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emitting parts 1 la and 11 d of the 1st laser lens-barrel 1 are allotted perpendicularly (the direction of 
vertical scanning), therefore on the photoconductor drum side 8, a spot location separates in the shape of 
about 10 characters, and is carrying out image formation. So, with this operation gestalt, the image is 
compounded by the approach using delay by software. 

[0038] Next, actuation of this operation gestalt is explained. A polarizing prism 3 is penetrated, and two 
laser light which carried out outgoing radiation from the 1st laser lens-barrel 1 first minds the polygon 
mirror 4, and forms Spots 8a and 8d on the photoconductor drum side 8 through a mirror 7 by return 
according to the scan lens system 20. On the other hand, it reflects with a polarizing prism 3, and two 
laser light which carried out outgoing radiation from the 2nd laser lens-barrel 2 minds the polygon 
mirror 4 of each other in the parallel condition with two laser light from the 1st laser lens-barrel 1 , and 
forms Spots 8b and 8c on the photoconductor drum side 8 through a mirror 7 by return according to the 
scan lens system 20. At the time of the resolution of for example, 600dpi, the spots 8a and 8d of the 
perpendicular direction at this time and the horizontal spots 8b and 8c are adjusting like the above- 
mentioned so that Rhine which inclination adjustment of the point (laser light-emitting part) emitting 
light is make beforehand, and continued at four spots by delay processing in an image memory in 
formation of an image may be draw, so that it may stand in a line on the 8th page of a photoconductor 
drum at intervals of a Rhine pitch 42.3micrometer integral multiple. 

[0039] And by shifting and detecting gap (location gap of the irradiating point of laser light) of the 
image after development with the detection means 9, gap of a main scanning direction with the image by 
the laser light which carried out outgoing radiation to the image by the laser light which carried out 
outgoing radiation from the 1st laser lens-barrel 1 from the 2nd laser lens-barrel 2, and gap of the 
direction of vertical scanning are calculated. With this operation gestalt, electric write-in timing was 
changed, and gap of a main scanning direction is amended, and it has amended by shifting gap of the 
direction of vertical scanning based on the signal from this gap detection means 9, and leaning the 2nd 
laser lens-barrel 2 in the direction of vertical scanning with the adjustment means 10. At this time, since 
the inclination of several micrometers of the 2nd laser lens-barrel 2 is expanded to dozens of 
micrometers on the photoconductor drum side 8, it uses piezoelectric-device 2c in which submicron 
control is possible like the above-mentioned in control of the 2nd laser lens-barrel 2. By telescopic 
motion of this piezoelectric-device 2c, the 2nd laser lens-barrel 2 rotates focusing on shaft 2a, and 
amendment of gap of the direction of vertical scanning is performed. 

[0040] With this operation gestalt, by the variation rate of optical system, and property change, although 
the image formation location of two or more laser light on the photoconductor drum side 8 changes with 
the installation conditions of equipment, temperature changes, etc. like the above-mentioned Since the 
same optical system is used, even if an absolute location changes, there is no relative location change of 
two or more laser light of the 1st laser lens-barrel 1 and the 2nd two laser lens-barrel which carries out 
outgoing radiation from two laser lens-barrels 1 and 2, and they do not have location gap of a spot, 
either. 

[0041] In addition, although the polarizing prism was used as a polarization composition means with 
this operation gestalt, the optical member which can penetrate and reflect this not only polarizing prism 
but the flux of light about 100%, for example, a polarization mirror etc., may be used. Moreover, 
although four laser light performed the multi-beam scan using two laser lens-barrels which have two 
laser light-emitting parts with this operation gestalt, it cannot be overemphasized that it is applicable 
also to the multi-beam optical equipment which used one laser lens-barrel which is not limited to this, 
for example, has two or more laser light-emitting parts. Moreover, although the laser lens-barrel was 
constituted from two or more laser light-emitting parts in this operation gestalt, even if it is not limited 
to this, for example, constitutes a laser lens-barrel from a single laser light-emitting part, this invention 
is applicable like the above-mentioned operation gestalt 1. 
[0042] 

[Effect of the Invention] A polarizing prism is minded for two or more laser light which carried out 
outgoing radiation from the 1st and 2nd laser lens-barrel like the above-mentioned according to this 
invention. The light guide of two or more laser light by which carried out the light guide to the optical 
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deflector, and deviation reflection was mutually carried out in respect of the deviation of this optical 
deflector in the parallel condition is respectively carried out to the location where it changes on a scan 
layer-ed with scan lens systems. When light scarming of this scan-layer-ed top is carried out to 
coincidence with these two or more laser light and an image is formed, By shifting, detecting gap of the 
image formed on this scan layer-ed with a detection means, shifting based on the signal fi-om this gap 
detection means, and adjusting gap of this image with an adjustment means While being able to perform 
register doubling (alignment) with high precision by the simple device, the multi-laser beam study 
equipment which can attain improvement in the speed and highly minute-ization can be attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more laser light which carried out outgoing radiation of two or more laser light- 
emitting parts from the 1st laser lens-barrel arranged in the direction of vertical scanning, The inside of 
two or more laser light which carried out outgoing radiation from the 2nd laser lens-barrel which has 
leaned and arranged two or more laser light-emitting parts with the include angle in a main scanning 
direction, Make two or more laser light which carried out outgoing radiation from one laser lens-barrel 
penetrate, and a polarization composition means to reflect two or more laser hght which carried out 
outgoing radiation from the laser lens-barrel of another side is minded. The each light guide of two or 
more laser light from the 1st and 2nd laser lens-barrel is carried out to the location where it changes on a 
scan layer-ed with scan lens systems, mutually, in the parallel condition, the light guide was carried out 
to the optical deflector, and deviation reflection was carried out in respect of the deviation of this optical 
deflector - this - When light scanning of this scan-layer-ed top is carried out to coincidence with these 
two or more laser light and an image is fomied. Multi-beam optical equipment characterized by having 
established a gap detection means to detect gap of the image formed on this scan layer-ed near [ a scan 
layer-ed ] this, having shifted and adjusting gap of this image with an adjustment means based on the 
signal from this gap detection means. 

[Claim 2] Said gap adjustment means is multi-beam optical equipment of claim 1 characterized by 
constituting said 1st laser lens-barrel or/and the 2nd laser lens-barrel so that an inclination may become 

possible in the direction of vertical scaiming. 

[Claim 3] Said gap adjustment means is claim 1 or the multi-beam optical equipment of 2 characterized 
by constituting said 1st laser lens-barrel or/and the 2nd laser lens-barrel so that an inclination may 
become possible in the direction of vertical scanning by having a piezoelectric device and controlling 

telescopic motion of this piezoelectric device. 

[Claim 4] Multi-beam optical equipment of claim 1 characterized by having set up the location of two or 
more laser light-emitting parts of the said 1st and 2nd laser lens-barrel so that the physical relationship 
of the spot of two or more laser light formed on said scan layer-ed may serve as regular intervals in the 
direction of vertical scanning. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The important section schematic diagram of the operation gestalt 1 of this invention 
[Drawin g 2] The important section schematic diagram of conventional multi-laser beam study 
equipment 

[Drawin g 3] The explanatory view showing location gap of the image on a scan layer-ed 
[Description of Notations] 

1 1 St Laser Lens-barrel 

2 2nd Laser Lens-barrel 
2a Shaft 

2b Laser maintenance base 
2c Piezoelectric device 

Twoc springs 

3 Polarization Composition Means (Polarizing Prism) 

4 Optical Deflector (Polygon Mirror) 

8 Scan Layer-ed (Photoconductor Drum Side) 

9 Image Gap Detection Means 

10 Gap Adjustment Means 

1 la, 1 Id, 12b, 12c Laser light-emitting part 



[Translation done.] 
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